We report a case of Candida albicans endogenous endophthalmitis treated with intravitreal caspofungin. The patient was a known case of acute lymphoblastic leukemia on chemotherapy and presented to us with features suggestive of endogenous endophthalmitis. He was treated initially with intravenous (IV) caspofungin and intravitreal amphotericin B. Patients condition worsened after IV caspofungin was replaced by amphotericin B necessitating a core vitrectomy. The patient was given the option of off-label caspofungin intravitreal injection for which the patient consented. There was a gradual improvement in the clinical picture. The situation worsened after the injections were stopped necessitating a revitrectomy. The study demonstrates the clinical efficacy of intravitreal caspofungin for the first time in human eyes.
Endogenous endophthalmitis in cases of fungal sepsis is a rare but sight-threatening complication. [1, 2] Candida albicans is the most commonly isolated organism (52%) and majority of the cases have a compromised immunity. [2, 3] The limited therapeutic options available make the management challenging. We report a case of fungal endophthalmitis managed using intravitreal caspofungin. To the best of our knowledge, this is the first case of candida endophthalmitis managed by intravitreal caspofungin.
Case Report
A 21-year-old male patient presented to us with complaints of pain and redness in the left eye. On examination, his best-corrected visual acuity was 6/9 in the right eye and 6/18 in the left eye. Right eye examination was within normal limits. Left eye examination revealed ciliary congestion, with 3+ cells and 1+ flare in the anterior chamber (AC). Fundus examination revealed left eye chorioretinitis with preretinal exudates and moderate vitritis [ Fig. 1 ]. He was a known case of T-cell acute lymphoblastic leukemia (ALL) who had undergone induction chemotherapy 1 month ago for the same with signs of bone marrow remission. He developed high-grade fever with myalgia 1 week prior. C. albicans was detected on blood culture which was sensitive to amphotericin, caspofungin, and flucytosine and resistant to fluconazole and voriconazole. Blood tests for leptospira, dengue, malaria, hepatitis B, Hepatitis C, HIV, and typhus were all negative. Based on the sensitivity report, he was started on intravenous (IV) caspofungin 70 mg once a day. AC tap was done and patient was given intravitreal amphotericin injection (50μgm/0.01ml) which was repeated two more times every 48 h. The AC tap did not reveal any growth. At this juncture IV caspofungin was replaced with IV amphotericin B 300 mg due to financial reasons. The ocular condition deteriorated with decrease in best-corrected visual acuity (BCVA) (6/36). The patient also had subretinal exudates and localized exudative retinal detachment (RD). The patient underwent core vitrectomy and intravitreal amphotericin B injection. Vitreous tap at this juncture was negative for all growth. However, the condition worsened and BCVA deteriorated to counting finger 1 m. In view of the deteriorating clinical situation, after discussion with the hospital medical board, the patient was given an option of intravitreal caspofungin after explaining the off-label use, lack of literature regarding the usage of the same in human eyes and therefore the possible risk of toxicity involved. The patient consented for the same and an alternate day regime of intravitreal caspofungin (50 μg/0.1 ml) and amphotericin B was given. The patient who was also continued on IV amphotericin B showed gradual reduction in the size of subretinal lesion and resolution of exudative RD with BCVA improving to 6/36 [ Fig. 2a and b]. A total of 8 intravitreal injections (4 each) were given. The patient was started on the second cycle of chemotherapy which resulted in generalized weakness, vomiting, and thrombocytopenia. The patient also developed hypokalemia and altered renal function due to nephrotoxicity caused by use of IV amphotericin B. The patient at this point refused further intravitreal injections. The subretinal fluid recurred after cessation of intravitreal therapy. One week after cessation of intravitreal treatment, he developed vitreous hemorrhage (precipitated by thrombocytopenia) which was treated by vitrectomy, silicone oil injection, and intravitreal caspofungin. His ocular condition then stabilized with progressive reduction in subretinal fluid and fibrosis of the preretinal exudates. He developed hard exudates at posterior pole following resolution of exudative detachment [ Fig. 3 ]. His BCVA 1 month postsurgery in left eye was 6/24. patients with candidemia. [2] [3] [4] Patients with candidemia are advised at least one dilated retinal examination. [5] Systemic fluconazole with good ocular penetration is the drug of choice in the management of such cases. [4] Our patient is a known case of ALL. C. albicans was detected on blood culture but the organism was resistant to fluconazole. Amphotericin B has been the most frequently used drug. However, it carries the risk of nephrotoxicity when given IV for prolonged periods as noted in our case. [2] Similarly, it also carries a risk of retinal necrosis when given intravitreally. [4] Caspofungin is an echinocandin antifungal drug which inhibits β-D-glucan synthase an enzyme needed for fungal cell wall synthesis. [1, 2] Caspofungin exhibits potent antifungal activity against Candida and aspergillus species. [6] It has been known to act synergistically with azoles and polyenes. [1] It is efficacious even against pathogens resistant to azoles and amphotericin B. Our patient had resistance to azoles and showed response to IV caspofungin. It undergoes nonenzymatic degradation and needs no dose adjustment for renal insufficiency. [5] Systemic caspofungin therefore does not carry the risk of renal impairment which may be noted with long-term administration of amphotericin B. However, due to high molecular weight and high level of protein binding it has minimal ocular penetration after IV administration. [5, 6] When tested in rabbit eyes, intravitreal caspofungin injection was not associated with any signs of toxicity either histologically or on electroretinogram. [6] We injected intravitreal caspofungin at the lowest dose tested in rabbit eyes (50 μg/0.1 ml). The clinical improvement noted suggests that intravitreal caspofungin did benefit the patient. While reports have established the efficacy of systemically administered caspofungin, a PubMed search has not revealed the usage of the drug intravitreally in Candida endophthalmitis. The control of infection with the usage of intravitreal caspofungin augmented by intravitreal amphotericin B and systemic antifungals suggests an encouraging role for the drug. Silicone oil also might have helped in the ultimate recovery of the patient. However, the efficacy of caspofungin as a standalone mode of treatment needs to be established. Moreover, the cost of the medicine precludes its usage as a first line therapy. Our case is anecdotal in nature and is limited by a short duration of follow-up. More number of cases with longer duration of follow up are needed to fill in the lacunae to our understanding of caspofungin and its clinical application as an intravitreal drug.
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There are no conflicts of interest. A 6-year-old boy diagnosed as anisometropic amblyopia, with only café-au-lait spots and a family history of neurofibromatosis, presented with decrease in vision in the both eyes. Dilated fundus examination showed epiretinal membrane in both eyes over the macula. He underwent successful surgical management of the epiretinal membrane.
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Epiretinal membrane, histopathology, neurofibromatosis, pediatric, surgical outcome of pediatric vitrectomy Neurofibromatosis (NF)-2, an autosomal-inherited dominant neurocutaneous disorder, [1] is characterized by peripheral tumors (vestibular schwannoma) and central nervous system tumors (meningiomas and ependymomas). [2] The ocular manifestations of NF-2 are varied [3] and often the first sign of the NF. [2] The incidence of retinal hamartomas is reported to be between 8% and 22%. [4, 5] Epiretinal membranes (ERMs), also known as macular pucker or cellophane maculopathy, are visualized on the macular surface as wrinkles or folds. [6] They are usually seen in patients above the age of 50 years and 30% show bilaterality although may have an asymmetrical presentation.
[6] Macular ERMs are rare in younger patient (<40 years) except in eyes with trauma, uveitis, retinal vascular disease, or tumors. [3, 6] ERMs in NF 2 are thought to be hamartomatous in origin as evidenced by histopathological examination (HPE). [7] We here describe surgical management of ERM in both eyes with successful visual outcome in a child with café-au-lait spots and a family history of vestibular schwannoma and NF 2.
Case Report
A 6-year-old boy presented to the outpatient clinic of our center with complaints of progressive decrease in vision in both eyes and inability to attend school. He had been using glasses for the past 1 year for poor vision in the left eye (OS) and was advised patching therapy for amblyopia. He had a positive family history of NF affecting his mother and maternal uncle. The child was never evaluated for NF and did not undergo any genetic testing. On examination, his best-corrected visual acuity (BCVA) was 6/36 N10 (OD) with a myopic correction of -1.00Dsph and 3/60 N36 (OS) with a myopic correction of-8.00Dsph/-2.00 × 180°. Slit-lamp examination of anterior segment of both eyes was unremarkable. Dilated fundus examination of both eyes showed a gray-flat fibrous lesion at the macula obscuring the fovea and the perifoveal region [ Fig. 1a This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. 
